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Many cultural heritage buildings have disaster risks. However, it is difficult to evaluate the risks optimally so that  
those buildings have various conditions. In this paper, a new evaluation method for natural disaster risks of cultural  
heritage buildings is proposed. This method consists of a methodology and an assessment criterion. Our proposal  has 
two purposes :  raising awareness for disaster prevention and supporting risk management without expert knowledge. 
Finally, we present our application  to Jishu-shrine in Kyoto. 
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ࠍ௝੽ޔ޿ߥߐߚḩࠍḰၮ㔡⠴߇‛ᑪ㧔஻ਇߩ╷ኻో቟ޔࠅࠊട߇㧕㔡࿾㧔࿃⺃↢⊒ߩ߆ࠄ૗ޔߦ㧕╬ߣߎ
ᕋࠆࠃߦუୟߩ╬௝੽߿‛ᑪ㧔ኂἴޔߣࠆ޽߇㧕╬޿ߥ޿ߡߒࠍᱛ⑌౉┙ߩ߳ᚲ႐ߥ㒾ෂޔ޿ߥ޿ߡߒቯ࿕
࠰ޔߊߥߢߌߛ㧕╬ߒ⋥⷗ߩ⟎㈩ޔቯ࿕ߩ௝੽߿ᒝ⵬㔡⠴ߩ‛ᑪ㧔╷ኻ࠼࡯ࡂߪߦࠇߎޕࠆ߇ߥߟ߳㧕╬ᚒ
ߦቯ╷ߩ↹⸘ἴ㒐ߦ߁ࠃߩߎޕࠆࠇࠄ߃⠨߽㧕╬ዉ⺃㔍ㆱࠆࠃߦႎㅦ㔡࿾ޔቯ⸳ߩၞ඙ᱛ⑌౉┙㧔╷ኻ࠻ࡈ
ޕࠆߥߦⷐᔅ߇ߣߎࠆߔ⸛ᬌߦ⚦⹦ߦߣߏ‛⽎ኻޔ߼ߚࠆߥ⇣߇╷ኻࠅࠃߦ⽎ኻߩ⼔଻ޔߪ

ᣉታߩ࠻ࡦࡔࠬ࠮ࠕࠢࠬ࡝ኂἴὼ⥄㧚㧟
㧕1-PETS㧔஻Ḱߩᣉታ

ߦว႐ߣຬ⡯ోߪࡓ࡯࠴ޕࠆߔቯ᳿ࠍ࡞࡯ࡘࠫࠤࠬߣ೙૕ࡓ࡯࠴ޔߡߒዉਥ߇⡯ⷐߩ❱⚵߿⠪᦭ᚲ⽷ൻᢥ
ޕ޿ߒ߹ᦸ߇ߣߎࠆߔടෳ߽╬ኅ㐷ኾߚ߹ޔOPNࠆߔଥ㑐ޔ᳃૑ၞ࿾ߪߡߞࠃ

㧕2-PETS㧔㓸෼ߩႎᖱ

ෳ߇ᱧἴⵍߩ෰ㆊߢߩࠆ޽߇ߣߎࠆߔ⊒ౣ߇ኂἴޔߊ߈ᄢ߇⚛ⷐߥ⊛ᒻ࿾ޔ⊛ℂ࿾ߪ࿃ⷐ↢⊒ߩኂἴὼ⥄ 
ߩ෰ㆊԘޕࠆߔ㓸෼ࠍᢱ⾗ߩਅએߦ߼ߚߩ╬ቯ╷↹⸘ἴ㒐ޔᐲ⒟ߩࠢࠬ࡝߿ή᦭ߩࠢࠬ࡝ޔߚ߹ޕࠆߥߣ⠨
ࡦ࠙ࠨ߿࠲࡯࠺㛎⹜౉⽾Ḱᮡ㧔࠲࡯࠺⾰࿾Ԛޔ╬⸛ᬌߩኂἴὼ⥄ࠆ޽߇ᕈ⢻นߩ↢⊒㧦࿑ᒻ࿾ԙޔ଀੐ኂἴ
ߩࠄ߆ㇱᄖޔ〝⚻㔍ㆱ߿ᚲ႐㔍ㆱ㧦࿑࿾ㄝ๟ԛޔ╬᷹ផߩᐲ⒟ߣή᦭ߩࠢࠬ࡝ኂἴ㧦㧕╬ᨐ⚿㛎⹜ࠣࡦࠖ࠺
㔍ㆱ߿ᚲ႐㔍ㆱޔ⟎㈩ߩ஻⸳ἴ㒐ޔᕈ⢻นߩἴⵍ‛ㅧᑪ㧦࿑⟎㈩‛ㅧᑪౝႺԜޔ╬⸛ᬌߩ〝౉ㅴߩഥᢇኂἴ
╬ຠ⧓Ꮏⴚ⟤㧦࿑㕙ᐔ‛ㅧᑪ⽷ൻᢥ⽎ኻԝޔ╬⸛ᬌߩ〝⚻
߿ࡊ࠶ࡑἴ㒐ߩⴕ⊒૕ᴦ⥄Ԟޔ╬⸛ᬌߩ〝⚻㔍ㆱޔ⟎㈩ߩ
ޔ╬⸛ᬌߩᐲ⒟ߩࠢࠬ࡝ߣή᦭ߩࠢࠬ࡝㧦ࡊ࠶ࡑ࠼࡯ࠩࡂ
ࠆߥߣ⠨ෳߦℂ▤ࠢࠬ࡝ኂἴ߿ଔ⹏ࠢࠬ࡝ኂἴ㧦ઁߩߘԟ
ޕᢱ⾗
߽ߩ߽ࠆ޿ߡࠇߐ㐿౏ߢ਄࠻࠶ࡀ࡯࠲ࡦࠗߪߡ޿ߟߦԞ
)dޔ᳓ౝ)cޔ᳓ᵩ)bޔ㔡࿾)aߜ߁ߩኂἴὼ⥄ߥ⊛⥸৻ޔߊᄙ
⋭ㅢ੤࿯࿖ޔߪߡ޿ߟߦጊἫ)gޔኂἴ⍾࿯)fޔᵄᵤ)eޔầ㜞
ⷩ㑛ࠄ߆㧕ᾖෳࠍ2࿑㧔 )4࠻ࠗࠨ࡞࠲࡯ࡐࡊ࠶ࡑ࠼࡯ࠩࡂߩ
ߩߊᄙޔ߇޿ߥߪߢ㧑001ߪᴫ⁁஻ᢛߩ࿷⃻ޕࠆ޽ߢ⢻น߇
ਛⴕㅴ߆ߺᷣੌቢߪᚑ૞ߩ㧕㕙⚕㧔ࡊ࠶ࡑ߿ᩏ⺞ߢ૕ᴦ⥄
ะ௑ࠆߔടჇ߽タឝߩ߳ࠫ࡯ࡍࡓ࡯ࡎߩ᧛↸Ꮢฦޔࠅ޽ߢ
࠻ࠗࠨ࡞࠲࡯ࡐࡊ࠶ࡑ࠼࡯ࠩࡂ⋭ㅢ੤࿯࿖ 2 ࿑ ޕࠆ޽ߦ
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4㧕3-PETS㧔ߒ಴޿ᵞߩࠢࠬ࡝ኂἴ

ߩ⽷ൻᢥߩ╬ຠ⧓Ꮏⴚ⟤ࠆߔ࿷ౝޔ⟎㈩߿ᢙ᫟ౝ࿾ᢝޔᑼᒻㅧ᭴ࠄ߆ઙ᧦࿾┙ߩߘߪ‛ㅧᑪ⽷ൻᢥߩޘ୘
ޕߟ߽ࠍ⾰ᕈ߁޿ߣࠆߥ⇣ߦࠇߙࠇߘ߽ࠢࠬ࡝ኂἴࠆߔ᦭߼ߚߥޘ᭽߇ઙ᧦ߤߥⷰ᥊ޔᢙቴశⷰ߿⠪᜙ෳޔᢙ
ࠢࠬ࡝ኂἴߢᗐ⊒ߥエᨵߦߕߚ߽ࠍⷰ౉వޔߪߦ߼ߚࠆߔ಴᛽ߊߥࠇṳࠍࠢࠬ࡝ኂἴࠆߔ᦭߇⽷ൻᢥߩޘ୘
ἴࠅࠃߦࠣࡦࡒ࡯࠻ࠬࡦ࡯࡟ࡉߢᘒ⁁޿ߥߚᜬࠍ⼂⍮஻੍ޔߦ߼ߓߪߢߎߘޕࠆ޽ߢⷐᔅ߇ߣߎࠆߔ⷗⊒ࠍ
ߦ᡼ᅁ↱⥄߇߽⺕ޔߢߟ㧝ߩᴺᗐ⊒ࠕ࠺ࠗࠕߪࠣࡦࡒ࡯࠻ࠬࡦ࡯࡟ࡉޕࠆߔ᩺ឭࠍߣߎߔ಴޿ᵞࠍࠢࠬ࡝ኂ
ุࠍࠕ࠺ࠗࠕߚ߈ߡ಴ߡߒ᳿ޔߪߩߥಾᄢߢࠣࡦࡒ࡯࠻ࠬࡦ࡯࡟ࡉޕߟᜬࠍᓽ․߁޿ߣࠆ߈ߢ⸒⊒ޔߒᗐ⊒
ᓟޔ߈ᦠߦ▐ઃߡߴߔߪࠢࠬ࡝ኂἴߚࠇߐ⸒⊒ޕࠆ޽ߢߣߎߔ಴ࠍࠕ࠺ࠗࠕߩߊᄙߊߴࠆߥ㧘ߣߎ޿ߥߒቯ
ߒߦޘᓔ߇ߣߎࠆߔ↢⊒ߡ޿ߡࠇࠊᕁߣ޿ߥ߇ߌࠊࠆߎ⿠ߪኂἴޕࠆߔℂᢛߦߣߏ⋡㗄ߡߒࠣࡦࡇ࡯࡞ࠣߦ
ޕࠆ޽ߢಾᄢ߇ߣߎࠆߔᗐ⊒ޔߢ✢⋡߁޿ߣ߆޿ߥߪߢߩࠆߔ࿷ሽ߇㒾ෂޔ᡿ࠇߘޕࠆ޽ߡ
⾆߽ᗐ⊒ߩࠄ߆ὐⷞߚߞ㆑ߩ㑆ੱߩㇱᄖߚ߹ޔߊߔ߿ߒᗐ⌕߇㑆ੱࠆ⍮ߊࠃࠍ႐⃻ޔߪቯᗐߩࠢࠬ࡝ኂἴ
㗄)8(ㅀᓟޔߦ߁ࠃ޿ߥߩߜ⪭ߌᛮߦࠢࠬ࡝ኂἴޔߦᓟᦨޕࠆࠇ߹ᦸ߇⼏⸛ߥ⊒ᵴߩߢຬో⠪ടෳޔࠅ޽ߢ㊀
ߣࠆ޿↪ࠍ࠻ࠬ࡝ࠢ࠶ࠚ࠴ࠄ߆߼ᆎޔߒߛߚޕߋ㒐ࠍ஻ਇࠅࠃߦߣߎࠆߔ↪ᵴࠍ࠻ࠬ࡝ࠢ࠶ࠚ࠴ࠆߔ᩺ឭߢ
ޕࠆߔߦ߁ࠃࠆ߼⇐ߦߺߩࠆߔ↪೑ߦࠢ࠶ࠚ࠴⚳ᦨ߽ߢ߹ߊ޽ߪ࠻ࠬ࡝ޔ߼ߚ޿ߥߨ߆ߍᅹࠍᗐ⊒ߥ↱⥄
㧕4-PETS㧔ࠅⓍ⷗ߩࠢࠬ࡝ኂἴ

ߩᢙⶄࠆࠇߐቯᗐޔߪଔ⹏ߩߢߎߎޕ߁ⴕࠍଔ⹏ߡ޿ߟߦࠢࠬ࡝ኂἴߚࠇߐ಴᛽ߢ3-PETSޔߪߢ4-PETS 
ኻ⛘ߩࠢࠬ࡝ኂἴߩޘ୘ޔࠅ޽ߢଔ⹏ߥ⊛ኻ⋧ߩ߼ߚࠆߔቯ᳿ࠍ૏㗅ޔ߆ߩ޿㜞߇ࠢࠬ࡝ߩߤߢਛߩࠢࠬ࡝
ߦൻ୯ᢙߪߢߎߎޔ߇ࠆ޽߽ߤߥᴺࠇ߆ಽᨑ߿ᴺࠬࠢ࠶࡝࠻ࡑޔߪߦᴺᣇߩଔ⹏ࠢࠬ࡝ኂἴޕ޿ߥߪߢଔ⹏
ࠇߐቯᗐߦᤨ↢⊒ߩኂἴࠆߔߣ⽎ኻߪԘޕࠆߔ⃻⴫ߢ)1(ᑼߩਅએߪଔ⹏ߩࠢࠬ࡝ኂἴޕࠆߔ᩺ឭࠍᴺᣇࠆࠃ
ߔߣ⽎ኻߪԚޔࠅ޽ߢᕈ⢻นࠆߔἴⵍ߇‛ㅧᑪߦᤨ↢⊒ߩኂἴࠆߔߣ⽎ኻߪԙޔࠅ޽ߢᐲ⒟ߩᄬ៊ߩᄢᦨࠆ
Ḱၮൻ୯ᢙߩὐ⹏ࠢࠬ࡝ኂἴߚ߼ቯߦ⥄⁛ߦ⠨ෳࠍ㧕6㧕5╬₂ᢥޔߚ߹ޕࠆ޽ߢᕈ⢻นࠆߔ↢⊒߇૕⥄ኂἴࠆ
ޕࠆߔቯ᳿ࠍ࡞ࡌ࡟ࠢࠬ࡝ኂἴޔ޿ᓥߦḰၮଔ⹏ߩ2⴫ޔࠄߚ಴߇ὐ⹏ࠢࠬ࡝ኂἴޕߔ␜ߦ1⴫ࠍ
 )1(    ὐ⹏ࠢࠬ࡝ኂἴԛ㧩ᕈ⢻นߩ↢⊒ኂἴԚ㧗ᕈ⢻นߩ↢⊒ኂⵍߩᤨኂἴԙ㧗ᕈᄢ㊀ߩኂⵍԘ  
㧕5-PETS㧔ቯ᳿ߩᐲవఝߩ╷ኻ

ߦᒰᧄޔࠄߚߒቯ᳿߇ᐲవఝޕࠆߔߣࠄ߆ߩ߽޿㜞ߩὐ⹏ࠢࠬ࡝ኂἴߦ⊛ᧄၮޔߪߡ޿ߟߦᐲవఝߩ╷ኻ
ᔕߦⷐᔅޔ߼ߚࠆߔⷐࠍ⼂⍮㐷ኾߪߦࠇߎޕࠆߥߣⷐᔅ߇ଔ⹏ኻ⛘ࠆߔኻߦࠢࠬ࡝ޔߩ߆߁ߤ߆ⷐᔅ߇╷ኻ
ޕࠆߔ⺣⋧ߦኅ㐷ኾߡߓ
ޕࠆ޽ߢߟ৻ߩ⊛⋡ߥ߈ᄢ߇ߣߎࠆߔីᛠࠍᐲ⒟ߣή᦭ߩࠢࠬ࡝ߢຬోࡓ࡯࠴ޔߡߒㅢࠍࠇᵹߩߢ߹ߎߎ
ᕈ⢻นߩ↢⊒ኂἴԚ  ᕈ⢻นߩ↢⊒ኂⵍߩᤨኂἴԙ ᕈᄢ㊀ߩኂⵍԘ
4   ޿㜞߇₸⏕  6   ታ⏕ 01 㧕ᄬᶖ㧔⢻ਇᓳୃ
2   ࠆ޽߇ᕈ⢻น  4   ޿㜞߇ᕈ⢻น 6   㧕⢻นᓳୃ㧔்៊ߥᄢ㊀
1 ޿ૐ߇ᕈ⢻น  2   ࠆ޽߇ᕈ⢻น 3   㧕⢻นᓳୃ㧔უ៊ಽㇱ
    1   ޿ߥߤࠎߣ߶߇ᕈ⢻น 1   㧕ⷐᓳୃߩᐲ⒟㩇㩧㩏㩍㩧㩜㧔்៊ߥᓸシ
ᣇ߼ㅴߩ⟎ភᷫૐࠢࠬ࡝ኂἴ ኈౝߩࠢࠬ࡝ኂἴ ὐ⹏ࠢࠬ࡝ ࡞ࡌ࡟ࠢࠬ࡝
⸛ᬌࠍ⺣⋧ߩ߳ኅ㐷ኾߦߜ⋥ ࠆ޽߇㗴໧ߥᄢ㊀ߡߒኻߦኂἴ 02~21 Φ
⸛ᬌࠍ⺣⋧ߩ߳ኅ㐷ኾߦᦼᣧ ࠆ޽߇㗴໧ߡߒኻߦኂἴ 11~8 Υ
ࠆߔ⸛ᬌࠍ⟎ភᷫૐߦ⊛↹⸘ ࠆ޽߇㗴໧ߩዋᄙߡߒኻߦኂἴ 7 ~ 5 Τ
ࠆߔ⸛ᬌߡߒᘦ⠨ࠍᨐലኻ↪⾌ ޿ߥߤࠎߣ߶ߪ㗴໧ߩߡߒኻߦኂἴ 4 ~ 3 Σ

ൻ୯ᢙߩὐ⹏ࠢࠬ࡝ኂἴ 1 ⴫
Ḱၮଔ⹏ߩ࡞ࡌ࡟ࠢࠬ࡝ኂἴ 2 ⴫
－65－
5
ἴኂ࡝ࠬࠢૐᷫភ⟎ߩᬌ⸛ߣታᣉ㧔STEP-6㧕
࡝ࠬࠢૐᷫភ⟎ߩᬌ⸛ߦ߅޿ߡޔ߹ߕ⥄ⴡ⊛ᚻᲑߣߒߡ࠴࡯ࡓߢᬌ⸛น⢻ߥ⾌↪⽶ᜂߩዋߥ޿࠰ࡈ࠻ኻ╷
ࠍ⠨߃ޔ࠰ࡈ࠻ኻ╷ߢኻಣਇน⢻ߥ߽ߩߦߟ޿ߡኾ㐷⍮⼂ࠍᔅⷐߣߔࠆࡂ࡯࠼ኻ╷߳ᬌ⸛ࠍㅴ߼ࠆߎߣ߇ޔ
⾌↪ኻലᨐߩὐ߆ࠄ᦭ലߣ⠨߃ࠄࠇࠆޕኾ㐷ኅࠍ੤߃ߚࡂ࡯࠼ኻ╷ᬌ⸛ߪޔ⇣Ᏹ᳇⽎߿࿾㔡ߥߤߩ⥄ὼ⃻⽎
ߩ⊒↢ࠍᱛ߼ࠆߎߣ߇⃻ታ⊛ߢߥ޿ߚ߼ޔⅣႺ߿᥊ⷰࠍ㊀ⷞߒߚޔⵍኂࠍᷫࠄߔߚ߼ߩૐᷫភ⟎߇ၮᧄߣߥ
ࠆޕ߹ߚታ㓙ߪޔᑪㅧ‛એᄖߩ଻⼔ኻ⽎ߦߟ޿ߡ߽หᤨߦἴኂ࡝ࠬࠢࠕ࠮ࠬࡔࡦ࠻ࠍⴕ޿ޔ੍㒐⊛ភ⟎ߛߌ
ߢߥߊޔἴኂ⊒↢ᤨߩኻᔕ㧔଀߃߫ἴኂᒙ⠪߿ᄖ࿖ੱⷰశቴ߳ߩኻᔕ㧕ޔੑᰴἴኂߩ㒐ᱛޔἴኂ⊒↢ᓟߩᓳ
ᣥ╬ߦߟ޿ߡߩࠪࠬ࠹ࡓߩᢛ஻߿ࡑ࠾ࡘࠕ࡞ߩ૞ᚑߥߤ߽หᤨߦⴕ߁ߎߣ߇ᦸ߹ߒ޿ޕ
ߎߎߢޔෂ㒾ⷐ࿃࡮ኻ╷࡮቟ోᕈߩ㑐ଥߦߟ޿ߡߪޔએਅߩᑼ(2)߇ᚑࠅ┙ߟޕෂ㒾ⷐ࿃ࠍขࠅ㒰ߊޔ߹ߚ
ߪᷫࠄߔߎߣߢ቟ోᕈߪะ਄ߔࠆޕኻ╷Ꮏࠍᣉߔߎߣߢ߽቟ోᕈߪะ਄ߔࠆޕਔ⠪ࠍⴕ߃߫ޔࠃࠅ቟ోᕈ߇
ะ਄ߔࠆޕ቟ోၮḰ⸳ቯᣇᴺ߿ෂ㒾ⷐ࿃ૐᷫޔኻ╷ߩቯ㊂⊛ߥ⹏ଔߦߟ޿ߡߪ੹ᓟߩ⎇ⓥ⺖㗴ߢ޽ࠆޕ
                                              (2)

ታᣉᓟߩ⹏ଔߣౝኈߩ⸥㍳㧔STEP-7㧕
 ࡝ࠬࠢૐᷫភ⟎ࠍታᣉߒߚࠄޔ࡝ࠬࠢ࡟ࡌ࡞ߩౣ⹏ଔߣߣ߽ߦૐᷫភ⟎ߩ⹏ଔࠍⴕ߁ޕ࡝ࠬࠢࠕ࠮ࠬࡔࡦ
࠻ߩ⚿ᨐߣታᣉߒߚૐᷫភ⟎ߪ৻ቯߩ᭽ᑼߦ⸥㍳ߒޔἴኂ㒐ᱛߩࡁ࠙ࡂ࠙ࠍ⫾Ⓧߔࠆߎߣߢޔᰴ࿁ߩ࡝ࠬࠢ
ࠕ࠮ࠬࡔࡦ࠻ߦ᦭ലᵴ↪ߔࠆޕ߹ߚޔฦ࿾ߩᢥൻㆮ↥ߢࡀ࠶࠻ࡢ࡯ࠢࠍ᭴▽ߒޔઁߩᢥൻㆮ↥ߢߩขࠅ⚵ߺ
⁁ᴫࠍ߅੕޿ߦ౏㐿ߔࠆߎߣ߇ߢ߈ࠇ߫ޔߘࠇࠍෳᾖߒޔࠃࠅ৻ጀ቟ోᕈࠍะ਄ߐߖࠆߎߣ߇น⢻ߣߥࠆޕ


㧔㒝㍳㧕⥄ὼἴኂ࡝ࠬࠢ࠴ࠚ࠶ࠢ࡝ࠬ࠻㧔STEP-3㧕
 STEP-3ߢ᛽಴ߒߚ࡝ࠬࠢߩᛮߌ߅ߜࠍ㒐ߋߚ߼ߩෳ⠨ߣߒߡޔ৻⥸⊛ߥ⥄ὼἴኂߩ࠴ࠚ࠶ࠢ࡝ࠬ࠻ࠍએਅ
ߦ␜ߔޕߚߛߒޔߎߩਛߦߥ޿⥄ὼἴኂ࡝߽ࠬࠢሽ࿷ߔࠆߣ⠨߃ࠄࠇޔߎߩ࡝ࠬ࠻߇ోߡߢߪߥ޿ޕ߹ߚޔ
STEP-3ߢ᛽಴ߐࠇߚ࡝ࠬࠢ߇ߎߩਛߦߥߊߡ߽ޔߘߩ࡝ࠬࠢࠍุቯߔࠆ߽ߩߢߪߥ޿ޕ
Ԙ᳓ኂ㧔ᵩ᳓ޔౝ᳓᳚Ửޔ㓸ਛ⽕㔎ޔᷢ᳓╬㧕
ԙ㘑ኂ㧔บ㘑ޔᒝ㘑ޔ㘑ୟᧁޔ┥Ꮞ╬㧕
Ԛ㔐ኂ㧔㔐፣ޔ㔐⩄㊀ޔಓኂޔ㔸ޔ㔘╬㧕
ԛ㔗
ԜἫἴ㧔ᨋ㊁Ἣἴޔ࿾㔡Ἣἴޔ㔗Ἣἴ╬㧕
ԝ࿯⍾ἴኂޔ࿾⋚ἴኂ㧔࿾ߔߴࠅޔ࿯⍹ᵹޔ߇ߌ፣ࠇޔਇหᴉਅޔၮ␆࿾⋚ߩᵞជ╬㧕
Ԟ࿾㔡㧔࿾⋚ᄌ૏ޔᶧ⁁ൻ╬㧕
ԟᵤᵄ㧔㜞ầޔ㜞ᵄޔṫᵹ‛ߩᐳ␂㧕
ԠἫጊ㧔Ἣ⎈ᵹޔἫጊᵆᵹޔἫጊᒢޔྃ⍹ޔྃᾍޔ㒠Ἧޔጊ૕፣უޔጊ૕፣⪭㧕
㧠㧚࿾ਥ␹␠㧔੩ㇺᏒ᧲ጊ඙ᷡ᳓ኹႺౝ㧕ߦ߅ߌࠆㆡ↪଀

 ឭ᩺ߔࠆ⥄ὼἴኂ࡝ࠬࠢࠕ࠮ࠬࡔࡦ࠻ᚻᴺߩ1ߟߩࠨࡦࡊ࡞ߣߒߡޔ੩ㇺᏒ᧲ጊ඙ᷡ᳓ኹႺౝߦ૏⟎ߔࠆ
࿾ਥ␹␠߳ߩㆡ↪଀ࠍ␜ߔޕߎߎߢߪᑪㅧ‛ߩߺࠍኻ⽎ߣߒޔ᭎⇛⺞ᩏ߆ࠄ৻⥸⊛ߥኻ╷ᬌ⸛ࠍⴕߞߚޕ


  STEP-1 ታᣉߩḰ஻
 ੹࿁ߪෳട⠪1ฬߢⴕ޿ޔࠬࠤࠫࡘ࡯࡞ߪ⾗ᢱ෼㓸1ᣣޔ⃻࿾〯ᩏ2ᣣޔ࡝ࠬࠢ⹏ଔ1ᣣߩ⸘4ᣣߣߒߚ߇ޔ
ታⒿ௛ᤨ㑆ߣߒߡߪޔ4ᤨ㑆/ᣣ⒟ᐲߢ޽ࠆޕ


STEP-2 ᖱႎߩ෼㓸
 ࡮ᷡ᳓ኹႺౝߦ߅ߌࠆ⥄ὼἴኂߦࠃࠆㆊ෰ߩⵍἴᱧ
Ԙ㧔1972㧕ᤘ๺47ᐕ7᦬12ᣣ⽕㔎ߦࠃࠅ㉼ㄸၴ㧘⷏ะ߈࿾⬿ၴోუ7)
㧔㜞ߐ15㨙㧘᏷20㨙ᓟ⢛ᢳ㕙፣უ㧘Ꮢౝ㔎㊂282mm㧕8)
ኻ╷
ෂ㒾ⷐ࿃
㧩቟ోᕈ
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6࿾ਥ␹␠
ᷡ᳓ኹᧄၴ
ԙ㧔1999㧕ᐔᚑ11ᐕ6᦬27ᣣ⽕㔎ߦࠃࠅṚߩኅోუ
㧔㜞ߐ10㨙㧘᏷15㨙㧘ᅏⴕ߈1㨙ᓟ⢛ᢳ㕙፣უ㧘Ꮢౝᤨ㑆㔎㊂47mm/h㧕9)
   Ԛ㧔2005㧕ᐔᚑ17ᐕୃℂቢੌ ↰᧛ၴ ደᩮⵍἴ10)
㧔߅ߘࠄߊᐔᚑ16ᐕบ㘑ߦࠃࠆ߽ߩߣផ᷹㧕
  ࡮੩ㇺᐭᢥൻ⽷✚ว⋡㍳㧔ἴኂୃℂ⸥㍳㧕10)
࡮࿾⾰⺞ᩏႎ๔ᦠ
    ᐔᚑ16ᐕ8᦬ޟᷡ᳓ኹႺౝᢳ㕙࡮ᷧᵹ⺞ᩏႎ๔ᦠޠ
  ࡮ᵩ᳓ࡂࠩ࡯࠼ࡑ࠶ࡊ11)㧔࿑3ෳᾖ㧕
    ᦨᄢᶐ᳓ᷓߐ ߥߒ
  ࡮࿾㔡ࡂࠩ࡯࠼ࡑ࠶ࡊ㧔⧎᛬ᢿጀ࿾㔡ߦࠃࠆⵍኂᗐቯ㧕11)㧔࿑4ෳᾖ㧕
    ᦨᄢ㔡ᐲ       㧦㔡ᐲ6ᒝ
    ᑪ‛ୟუ₸      㧦ᄢ⎕₸40㧑
    ᶧ⁁ൻෂ㒾ᐲ     㧦ߥߒ
  ࡮࿯⍾ἴኂ⼊ᚓ඙ၞ11)
    ࿯⍹ᵹ⼊ᚓ඙ၞᜰቯ  㧦ߥߒ
    ᕆ௑ᢳ࿾⼊ᚓ඙ၞᜰቯ 㧦ߥߒ
࡮ᮮᢿ࿑12)㧔࿑5ෳᾖ㧕߅ࠃ߮⃻࿾〯ᩏ౮⌀㧔࿑6ෳᾖ㧕
࡮࿾ᒻ࿑㧔࿑7ෳᾖ㧕߅ࠃ߮⥶ⓨ౮⌀㧔࿑8ෳᾖ㧕
౮
⌀
᠟
ᓇ
ᣇ
ะ
࿾ਥ␹␠
ᷡ᳓ኹᧄၴ
࿑ 6 ࿾ਥ␹␠⢛㕙஥ᠩო
࿑ 5 ࿾ਥ␹␠ᮮᢿ࿑
࿑ 7 ࿾ਥ␹␠࿾ᒻ࿑ ࿑ 8 ࿾ਥ␹␠⥶ⓨ౮⌀㧔Googleࡑ࠶ࡊߦട╩㧕
࿑ 3 ᄢ㔎ᤨߩᶐ᳓ᗐቯ඙ၞ
࿾ਥ␹␠
ᷡ᳓ኹᧄၴ
࿑ 4 ⧎᛬ᢿጀ࿾㔡ߦࠃࠆⵍኂᗐቯ
࿾ਥ␹␠
࿾ਥ␹␠
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7⴫ 3 ฦ⥄ὼἴኂߩ࡝ࠬࠢ⹏ଔὐ
⴫ 4 ฦ⥄ὼἴኂߩ࡝ࠬࠢ࡟ࡌ࡞

STEP-3 ἴኂ࡝ࠬࠢߩᵞ޿಴ߒ
 ᗐቯߒߚ⥄ὼἴኂࠍએਅߦ␜ߔޕ
บ㘑㧔ᒝ㘑㧕ޔ㘑ୟᧁޔἫἴ㧔ᨋ㊁࡮
㔗㧕ޔ㔸ޔ㔘ޔ⽕㔐ޔಓኂޔ⽕㔎ޔ࿯
⍾ἴኂޔ࿾㔡ޔ㠽₞ኂ
 

STEP-4 ἴኂ࡝ࠬࠢߩ⷗Ⓧࠅ
 ㄭᐕߩ⇣Ᏹ᳇⽎ࠍ㐓ߺࠆߣޔบ㘑ߩ
ᄢဳൻ߿㓸ਛ⽕㔎ߩᄙ⊒ޔ⽕㔐߿᳇᷷
ߩૐਅޔ㔘߿㔸╬ޔ᳇⽎ἴኂߪ੹ᓟ߽
Ⴧടߔࠆน⢻ᕈ߇޽ࠆߣ⠨߃ࠄࠇࠆޕ
㘑ୟᧁߦߟ޿ߡߪޔ⃻࿾〯ᩏߩ⚿ᨐޔ
๟࿐ߦᓇ㗀ࠍਈ߃ࠆ㜞ߐߩᧁߪߥ߆ߞ
ߚޕ߹ߚ࿯⍾ἴኂߦߟ޿ߡߪޔᑪㅧ‛
ߩၮ␆࿾⋚߇๟ㄝࠃࠅ߽㜞޿૏⟎ߦ޽
ࠅޔᠩო߽ሽ࿷ߔࠆߎߣ߆ࠄ࡝ࠬࠢߣߒߡ⸘਄ߔࠆޕ࿾㔡ἴኂߦ
ߟ޿ߡߪޔᦨ߽ᓇ㗀߇ᄢ߈޿ߣ⠨߃ࠄࠇࠆ⧎᛬ᢿጀߩ㐳ᦼ࡟ࡐ࡯
࠻13)ࠃࠅ⊒↢⏕₸ߪ߿߿㜞޿ࠣ࡞࡯ࡊߦዻߔࠆߣ⠨߃ࠄࠇࠆޕ
STEP-3ߢᗐቯߒߚ⥄ὼἴኂߩ࡝ࠬࠢ⹏ଔὐࠍ⴫3ߦ␜ߒޔ࡝ࠬࠢ
࡟ࡌ࡞ࠍ⴫4ߦ␜ߔޕ

STEP-5 ኻ╷ߩఝవᐲߩ᳿ቯ
 STEP-4ߩ⚿ᨐޔบ㘑㧔ᒝ㘑㧕ޔ࿯⍾ἴኂޔ࿾㔡ޔἫἴ㧔ᨋ㊁࡮
㔗㧕߇࡝ࠬࠢ࡟ࡌ࡞Φߢޔߘߩਛߢ߽บ㘑㧔ᒝ㘑㧕ޔ࿯⍾ἴኂޔ
࿾㔡߇หߓ࡝ࠬࠢ⹏ὐߢ޽ߞߚޕߎࠇߪනߦઁߩἴኂߣᲧセߒߡ
࡝ࠬࠢ߇ᄢ߈޿ߣ⠨߃ࠄࠇࠆߣ޿߁⋧ኻ⹏ଔߢ޽ࠅޔෂ㒾ᐲߩ⛘
ኻ⹏ଔߢߪߥ޿ޕ

STEP-6 ἴኂ࡝ࠬࠢૐᷫភ⟎ߩᬌ⸛
ߎߎߢߪ࡝ࠬࠢ⹏ὐߩᄢ߈߆ߞߚบ㘑ޔ࿯⍾ἴኂޔ࿾㔡ߩ3ߟ
ߩ࡝ࠬࠢߦߟ޿ߡᬌ⸛ࠍⴕ޿ޔ࡝ࠬࠢૐᷫភ⟎ߦߟ޿ߡԘⵍኂᗐቯޔԙ៊ᄬߩ⒟ᐲޔԚᔅⷐߥ቟ోၮḰޔԛ
ኻ╷ߦߟ޿ߡ㗅ࠍㅊߞߡޔ3࡝ࠬࠢ߹ߣ߼ߡ⸥ߔޕ
 Ԙⵍኂᗐቯ
  บ㘑ߦߟ޿ߡߪᢥൻ⽷⋡㍳ߦἴኂୃℂ⸥㍳߇޽ࠅޔ⹦⚦ේ࿃ߪߘߎߦߪ⸥タߐࠇߡ޿ߥ޿߽ߩߩޔ޿ߕ
ࠇ߽ᄢဳบ㘑ߩ޽ߞߚᐕ㧔ᤘ๺25ᐕ㧔ࠫࠚ࡯ࡦบ㘑㧕ޔᤘ๺36ᐕ㧔╙ੑቶᚭบ㘑㧘╙26ภ㧕㧕ߢ޽ࠆߎߣ
߆ࠄޔบ㘑ߩᓇ㗀ࠍฃߌࠆน⢻ᕈߪ޽ࠆߣផ᷹ߐࠇࠆޕ࿯⍾ἴኂߦߟ޿ߡߪޔ࿾ਥ␹␠ᑪㅧ‛߇ᷡ᳓ኹႺ
ౝߢ߽㜞޿ᢳ㕙਄ߦᑪ┙ߒߡ߅ࠅޔၮ␆࿾⋚ߪ߅ߘࠄߊ࿾ጊㇱಽߣ⠨߃ࠄࠇࠆ߇ޔᢝ࿾ߩ┵ߪᠩო⋓࿯ߩ
น⢻ᕈ߇⠨߃ࠄࠇࠆޕධ஥ᠩოߪㅢ〝ࠍ᜽ࠎߢᷡ᳓ኹᧄၴߣ㓞ធߒߡ߅ࠅޔർ஥ᠩოߪ10㨙⒟ᐲߩ㜞ૐᏅ
߇޽ࠆߣ⠨߃ࠄࠇࠆ߆ߥࠅᕆߥ௑ᢳߩᢳ㕙਄ߦ2Ბߢ⸳⟎ߐࠇߡ޿ࠆޕ৻⥸⊛ߦᠩო⋓࿯ߪ࿾㔡ᤨ߿⽕㔎
ᤨߩ࿾⋚ߩ✭ߺߦࠃࠅޔᠩოߩୟუ߿⋓࿯ㇱߩᴉਅ߇ ᔨߐࠇࠆߚ߼ޔᵈᗧࠍⷐߔࠆ߽ߩߢ޽ࠆ߇ޔ࿾ਥ
␹␠ߩၮ␆࿾⋚࠺࡯࠲╬ߪᬌ⸛ᤨߦ౉ᚻߢ߈ߡ޿ߥ޿ߚ߼ޔⵍኂᗐቯߩߚ߼ߦߪ⹦⚦ߥ࿾⋚⺞ᩏ߿ᠩოߩ
⚻ㆊⷰኤߥߤߩᣇᴺ߇⠨߃ࠄࠇࠆޕ࿾㔡ߦࠃࠆୟუߩෂ㒾ᕈߦߟ޿ߡߪޔ⠴㔡⸻ᢿ╬ߩᖱႎ߇ᔅⷐߢ޽ࠆޕ
 ԙ៊ᄬߩ⒟ᐲ
  ࿾ਥ␹␠ߪᳯᚭᤨઍೋᦼ㧔ኡ᳗8ᐕ㧔1631㧕㧕ߦㅧࠄࠇߚޔᷡ᳓ኹߩ㎾቞ߢ޽ࠅޔᷡ᳓ኹߩ⻉ᑪ‛ߣߣ
߽ߦ᧲ጊߩ᥊ⷰࠍᒻߠߊࠆ㊀ⷐߥ߽ߩߢ޽ࠆޕᧄᲚ㧘᜙Ლ㧘✚㐷ߣ߽ߦ㊀ⷐᢥൻ⽷ߦᜰቯߐࠇߡ޿ࠆ14)ޕ
  ઒ߦୟუߒߚߣ઒ቯߒߚ႐วߪޔୟუߩะ߈߿࿾⋚ߩ፣უߩ⒟ᐲ߇៊ᄬߩ⒟ᐲߦᄢ߈ߊᓇ㗀ߔࠆߣ⠨߃
ࠄࠇࠆޕർ஥ߦୟუߒߚ႐วߪޔᑪ‛⥄૕߇ᢳ㕙ߩਅ߳Ṗ⪭ߔࠆߎߣ߽⠨߃ࠄࠇޔߐࠄߦᢳ㕙߇፣უߔࠆ
႐วߪၮ␆࿾⋚߆ࠄㅧࠅ⋥ߔᔅⷐ߇޽ࠅޔ៊ᄬߩ⒟ᐲߪᄢ߈ߊߥࠆߣᗐቯߐࠇࠆޕߒ߆ߒޔㇱ᧚ߩ⎕៊⒟

ἴ ኂ
Ԙⵍኂߩ
㊀ᄢᕈ
ԙἴኂᤨߩ
ⵍኂ⊒↢ߩ
น⢻ᕈ
Ԛἴኂ
⊒↢ߩ
น⢻ᕈ
⹏ଔὐ
㧔⸘㧕
บ㘑㧔ᒝ㘑㧕 6 4 4 14 
㘑ୟᧁ 6 1 1 8 
Ἣἴ㧔ᨋ㊁㨯㔗㧕 10 1 1 12 
㔸 1 2 2 5 
㔘 1 2 2 5 
⽕㔐 3 2 2 7 
ಓኂ 1 2 2 5 
⽕㔎 3 4 4 11 
࿯⍾ἴኂ 6 4 4 14 
࿾㔡 6 4 4 14 
㠽₞ኂ 1 1 1 3 

ἴ ኂ

࡝ࠬࠢ
⹏ὐ
࡝ࠬࠢ
࡟ࡌ࡞
บ㘑㧔ᒝ㘑㧕 14 Φ
࿯⍾ἴኂ 14 Φ
࿾㔡 14 Φ
Ἣἴ㧔ᨋ㊁㨯㔗㧕 12 Φ
⽕㔎 11 Υ
㘑ୟᧁ 8 Υ
⽕㔐 7 Τ
㔸 5 Τ
㔘 5 Τ
ಓኂ 5 Τ
㠽₞ኂ 3 Σ
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8ᐲߦ߽ࠃࠆ߇ౣᑪߪਇน⢻ߢߪߥ޿ߣᕁࠊࠇࠆޕ⃻⁁࿁ᓳࠍၮᧄߣߒߚᓳᣥࠍⴕ߁ߎߣߢ᥊ⷰߦኻߔࠆ៊
ᄬ߽࿁ᓳߐࠇࠆ߽ߩߣ⠨߃ࠄࠇࠆޕ߹ߚޔධ஥ߦୟუߒߚ႐วޔᷡ᳓ኹᧄၴߣߩ〒㔌߆ࠄᧄၴ߳ߩᓇ㗀ߪ
ߥ޿߽ߩߣផ᷹ߐࠇࠆޕ
 Ԛᔅⷐߥ቟ోၮḰ
  ᒝ㘑ߦኻߔࠆ቟ోၮḰߪᑪ‛ߩ᭴ㅧ⠴ജ╬ߩ࠺࡯࠲߇ᔅⷐߣ⠨߃ࠄࠇࠆޕၮ␆࿾⋚ߦ㑐ߔࠆ቟ోၮḰߦ
ߟ޿ߡߪޔᮮᢿ᷹㊂ߣ࿾⋚⺞ᩏޔ࿯⾰⹜㛎⚿ᨐޔᑪ‛ߩ㊀㊂߇޽ࠇ߫ޔᢳ㕙ߩ቟ቯ⸘▚ࠍⴕ޿ޔ⃻࿷ߩ቟
ో₸ࠍ▚಴ߔࠆߎߣ߇ߢ߈ࠆޕ࿾㔡ߦኻߔࠆ቟ోၮḰߪ߹ߕ⠴㔡⸻ᢿ߇ᔅⷐߣ⠨߃ࠄࠇࠆޕ޿ߕࠇ߽⹦⚦
⺞ᩏࠍᔅⷐߣߔࠆޕ
 ԛኻ╷
  ኻ╷┙᩺ߪ⹦⚦⺞ᩏ⚿ᨐߦၮߠ޿ߡⴕ߁߽ߩߢ޽ࠆ߇ޔ࠺࡯࠲ߩߥ޿⃻⁁ߢ⠨߃ࠄࠇࠆኻ╷ߣߒߡߪޔ
บ㘑ἴኂߦ஻߃ߡᣣᏱߩࡔࡦ࠹࠽ࡦࠬࠍⴕ߁ߎߣޔ࿯⍾ἴኂߦ஻߃ߡ࿾ጊ߿ᠩოߦᄌ⁁߇ߥ޿߆ߥߤߩⷰ
ኤࠍᣣᏱ⊛ߦⴕ߁ߎߣޕ࿯⍾ἴኂߦኻߔࠆࡂ࡯࠼ኻ╷ࠍⴕ߁႐วߪޔർ஥ᠩოߪෳ᜙ቴߩ಴౉ࠅߩߥ޿▎
ᚲߦ޽ࠅޔᚑዞ㒮೨ߩᳰߩᅏᢳ㕙ߩ਄ߦ޽ࠆ߇ᧁ߇↢޿⨃ߞߡਅ߆ࠄߪ޽߹ࠅ⷗߃ߥ޿ߚ߼ޔ․೎ߦ᥊ⷰ
ߦ㈩ᘦߔࠆᔅⷐᕈߪૐ޿ߣ⠨߃ࠄࠇޔ․ߦ᥊ⷰߦ㈩ᘦߒߚኻ╷Ꮏએᄖߦ߽ᬌ⸛ߩ૛࿾߇޽ࠆߣ⠨߃ࠄࠇࠆޕ
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